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EXECUTIVE SUMMARY

In December 1989, PPG Industries, Inc. (PPG), requested IT
Corporation (IT) to prepare an Endangerment Assessment (EA)
for the Hranica site located in the southeastern part of
Butler County in Western Pennsylvania. An EA is required
for sites listed on the National Priorities List (NPL) under
the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 as amended by the Superfund
Amendments and Reauthorization Act (SARA) of 1986. An EA
was prepared previously by Dunn Geoscience Corporation
(Dunn) and reviewed by the U.S. Environmental Protection
Agency (U.S. EPA). Comments on the EA received on

November 27, 1989 and March 12, 1990 from U.S. EPA are
addressed by IT as part of this scope of work.

The site setting, data, evaluation, and hydrogeology
presented in "Phase II Comprehensive Site Investigation and
Endangerment Assessment" (Dunn, 1989) formed the basis for
this EA.

The objective of the EA is to define possible health risks
and potential ecological impacts associated with exposure to
the constituents still present in the various environmental
site media, primarily groundwater and surface soils. The EA
is used as input into the Feasibility Study (FS) to provide
a focus on the most appropriate remedies which reduce
identified risks (if any) to acceptable levels.

The principal pathways of concern addressed in the EA
include an on-site direct soil contact, ingestion and
inhalation scenario, and an off-site residential inha?ﬁgﬁfgv 3535
groundwater ingestion and showering scenario. An ecolagrcial 7
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assessment is presented to characterize potential risks to

nonhuman receptors.

Air emissions for the on- and off-site inhalation scenarios
are based on estimations of wind and vehicle erosion rates
for particulates, and on methane-induced emissions of soil
gas. A box model is used to calculate air concentrations
for the on-site trespass scenario, while a Gaussian
dispersion model is employed for estimating the chemical
concentrations downwind of the site at the nearest residence
(approximately 2,000 feet from the property boundary). A
showering model is used to estimate the dose of volatilized
organics inhaled during off-site showering with groundwater.

The Hranica site is partitioned into two separate zones for
purposes of the soil exposure pathway analysis: the ash
pile area and the non-ash pile area. The partitioning of

the site into two separate zones was performed because
chemical constituent levels and remedial strategies are
expected to be different between the two areas.

The potential receptors chosen for the public health risk
characterization include an adult and child either
(1) trespassing on the site an average of once per week or

(2) being exposed continuously while living off site.

To evaluate the significance of the calculated site-

associated risk, the estimates are compared to target risk

e T oy - PO I
CSVILO e Vedoe o o HMuldluo L Ll

l..l

incremental carcinogenic risk for an individual resulting
from exposure at a hazardous waste site should be between
107 and 10™. For purposes of this EA, Superfund’s bench
mark carcinogenic risk of 107° will be used to prov:i.dc—:-ﬂﬁ:;30 i 366
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guidance in assessing the significénce of the reported

incremental cancer risk.

Based on U.S. EPA guidelines, the target level for
noncarcinogens is a hazard index of 1.0. When more than one
population is potentially exposed, as is the case for the
Hranica site, the population determined to be at greatest

risk is used for comparison to these target levels.

Groundwater

Summary risk estimates for groundwater indicate acceptable
risks to human health. Incremental carcinogenic risks to
adult and child potential receptors are both less than 1 x
107°. Similarly, hazard indices to these potential

receptors are less than 1.0.

Ash Pile Scils

Summary risk estimates for ash pile area soils suggest
potential health risks under the trespass scenario to both
adults and children visiting the site an average of once per
week. Incremental cafcinogenic risks and hazard indices
exceed the recommended standards protective of human health.
The exposufe'pathway contributing most to potential risk is
the incidental ingestion of surficial soil, primarily due
to the elevated levels of polychlorinated biphenyls (PCBs)
and lead.

Non~-Ash Pile Soils

Summary risk estimates won—-ash pile area s0ils show
acceptable risks for both on-site and off-site exposure from
noncarcinogens, and acceptable incremental carcinogenic

risks to off-site residents. The incremental cancer risk to

~
an adult trespassing on the Hranica site is 1.5 x 10°°, ﬂR3D i 367

ES-3
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while the incremental risk to a child is 1.1 x 107°.
Although these incremental risks slightly exceed the bench
mark standard of 1 x 104, they are not considered
significant given the safety factors and overconservative
assumptions incorporated into the overall exposure

assessment and risk characterization.

Soil Gas
Summary risk estimates for soil gas indicate acceptable
risks for all subpopulations.

Composite Risks to Receptors

Because of the likelihood of the subpopulations being

exposed to more than one medium, risks from each of the

media were combined. These composite risks are segregated

into two scenarios; a risk characterization including the

ash pile area and a risk characterization including the non- .
ash pile area. These two scenarios are presented to

facilitate the selection of appropriate remedial

alternatives in the FS currently being prepared.

The composite carcinogenic risk is greatest for an adult
trespasser visiting the site under the scenario including
the ash pile area soils. This carcinogenic risk (9.8 x

107%) exceeds the bench mark of 1 x 107°. As discussed
previously, the ash pile area soils themselves are primarily
responsible for this finding and not exposure from soil gas.

R oY — - - - -

TP o] e 2 - o~ me e S e = T A= ~ -~ T -
ViluT L Ll oLclial .y LilledlUllilly VilL Yy

soils, the greatest composite cancer risk is 1.5 x 10

This value is not significantly above the standard given the
safety factors and overconservative assumptions bulltl}RQ?O !3538
the risk characterization. The composite hazard index is

554 ®
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below 1.0, indicating an acceptable public health risk to

noncarcinogens.

Ecological Risk Characterization

Chemicalvconsti£uents found in surface water;samples
collected from seeps and streams near the site exceeded
aluminum, copper, and zinc water quality criteria for the
protection of aquatic life. However, due to the ephemeral
nature of the streams and their limited potential to support
a diverse aquatic community, it is our opinion that

potential adverse effects are expected to be insignificant.

£s-5 AR301369
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1.0 INTRODUCTION ‘

This report is an EA for the Hranica site. An introduction to
the report is presented in Chapter 1.0. The Selection of
Constituents of Concern is presented in Chapter 2.0. Chapter 3.0
presents the Exposure Assessment. Chapter 4.0 presents the
Public Health Risk Characterization; and Chapter 5.0, the

Ecological Risk Characterization.

1.1 BASIS FOR THE RISK ASSESSMENT
In December 1989, PPG requested IT to prepare an EA for the

Hranica site located in the southeastern part of Butler County in
Western Pennsylvania. An EA is required for sites listed on the
National Priorities List (NPL) under the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA)

of 1980 as amended by the Superfund Amendments and

Reauthorization Act (SARA) of 1986. An EA was previously ‘

prepared by Dunn and reviewed by the U.S. EPA. Comments on the
EA received on November 27, 1989 from the U.S. EPA are addressed
by IT as part of this scope of work.

The site setting, data, evaluation, and hydrogeology presented in
the "Phase II Comprehensive Site Investigation and Endangerment
Assessment™ (Dunn, 1989) formed the basis for this EA.

1.2 SITE HISTORY AND SETTING

The Hranica site history and setting have been previously
described in detail by IT (1987) and by Dunn (1989). A summary
of this information is presented below for the EA.

The Hranica site is a 1l5-~acre area located near Sarver, in Butler
County, Pennsylvania, approximately 21 miles northeast of

Pittsburgh. It is surrounded by corn fields, orchardsil RxBiD l 370
wooded areas. The site was used for municipal waste disposal and

for the disposal of PPG and Aluminum Company of America (ALCOA) .
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waétes from 1966 to 1974. In 1974 all activities at the site

ceased.

Industrial wastes stored, incinerated or dumped on site included
paints and solvents, plating wastes, metal sludges and waste
oils. In 1983 to 1984, over 19,000 drums of waste products were
removed along with approximatélyr4,000 cubic yards of excavated
soil. According to the Dunn report, following these waste
remediation tasks, grading and soil capping were completed to
reduce surface ponding and infiltration. These activities
reduced the likelihood of further environmental degradation and
off-site migration of mobile chemicals. Regraded sections of the

site now support vegetative cover.

1.3 OBJECTIVES OF THE ENDANGERMENT ASSESSMENT

The objective of the EA is to define possible health risks and
potential ecological impacts associated with exposure to the
constituents still present in the various environmental site
media, namely groundwater and surface soils. The EA is used as
an input to the FS to provide a focus on the most appropriate
remedies which reduce identified risks, if any, to acceptable

levels.

Health protective assumptions are used in each phase of the EA.
Each stage builds on previous assumptions, such that the overall
estimated risks associated with exposure to constituents of
potential concern tend to be overestimated.

1.4 APPROACH

The principal pathways of concern addressed in the EA include an
on-site direct soil contact, ingestion and inhalation scenario
and an off-site residential inhalation, groundwater ingestion,
and showering scenario. An ecological assessment is presented in
Section 5.0 to characterize potential risks to nonhuman

receptors.

2 AR30137I
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Air emissions for the on- and off-site inhalation scenarios are
based on estimations of wind and vehicle erosion rates for ‘
particulates, and induced emissions of soil gas by methane

transport. Methane is a common landfill gas. A box model is

used to calculate air concentrations for the on-site trespass

scenario, while a Gaussian dispersion model is employed for

estimating the chemical concentrations downwind of the site at

the nearest residence (approximately 2,000 feet from the property
boundary). A showering model is used to estimate the dose of
volatilized organics inhaled during off-site showering with

groundwater.

The potential receptors chosen for the public health risk charac-
terization include an adult and child either (1) trespassing on
the site an average of once per week or (2) being exposed
continuously while living off site.

AR301372
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2.0 SELECTION OF CONSTITUENTS OF CONCERN

The selectidn 6}”constituents of concern is a screening process
performed to reduce to a manageable number the constituents
assessed in a baseline EA. In determining the constituents of
concern, guidance provided in the Human Health Evaluation Manual
(U.S. EPA, 198%a) was used. As recommended, the selection was
based on inherent toxicity, measured concentrations in various
media at the site, distribution and frequency of detection, and
potential for human exposure. Under current site conditions,
groundwater,wéurféce soil, soil'gas, surface water, and sediment
are the media at the Hranica site to which human pépulations may
be potentially exposed.

2.1 GRQUNDWATER

Concentrations of chemical constituents found above detection
limits in the deep groundwater aquifer are presented in Table 1.
Data shown represent samples collected from deep groundwater
monitoring wells screened in the Buffalo sandstone lithologic
unit over two rounds of groundwater sampling in the fall of 1988
and the spring of 1989 (Dunn, 1989).

The shallow aquifer (Morgantown sandstone) appears to be a
perched system of limited extent. Many monitoring wells screened
in this lithologic unit have been dry since project work began in
1988 (Dunn, 1989). The aquifer discharges to the surface through
seeps and springs along the hillsides, and along the geologic
contactrbétwéénmthé Morgantown and Birmingham Formations. As a
result of the shallow aquifer’s limited recharge, extent and
water stoer %!
of 1.6 foot per day (ft/day) (5.6 x 10~ centimeters per second
[cm/sec]), this aquife}'is unsuitable for residential water

supply.

AR301373



INTERNATIONAL TECHNOLOGY CORPORATION

The intermediate aquifer (Birmingham Shale and Pittsburgh Red
Beds) acts more as an aquitard than an aquifer. An aquitard is a ‘
saturated but poorly permeable structure that impedes groundwater
movement and does not yield water freely to wells. An aquitard
may transmit water to or from adjacent aquifers, and, where
sufficiently thick, may constitute a groundwater storage zone.
The intermediate aquifer functions as a semipermeable confining
layer between the upper and lower aquifers. Horizontal flow of
groundwater in the intermediate aquifer is insignificant as the
hydraulic conductivity averages 0.86 ft/day (3.0 x 107" cm/sec)
(Dunn, 1989). Thus, this aquifer is unsuitable for residential
water supply.

Results from the shallow and intermediate groundwater systems are
not included in the EA because (1) neither serves as a water
supply for nearby private drinking water wells (Dunn, 1990) and
(2) future use of either aquifer as a residential water supply is
highly unlikely given the expected low water yields. 1In

addition, the shallow aquifer is of limited areal extent and does
not appear to extend significantly beyond the boundaries of the

Hranica site.

As the deep groundwater system within the Buffalo sandstone
lithologic unit supplies water to the domestic wells proximate to
the site, this aquifer was selected to represent the most likely
potential source of exposure. However, most residences proximate
to the site are served by municipal water supplies (Dunn, 1990)
and groundwater exposure is expected to be minimal.

Although domestic well samples have previously been collected

(Dunn, 1989), the water samples were filtered by an in-line

filtration system prior to metals analysis. Filtration of these

samples irreparably compromised the inorganic results and they

are considered invalid and not appropriate for use in &Rﬂo l 371;
calculations. Alternatively, on-site groundwater constituent .

2-2
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concentrations were modeled from the site to the nearest human

receptor (Section 3.1).

Constituents of concern were selected based on concentration,
frequency of occurrence, and comparison with drinking water
standards or health advisories (Table 1). Constituents were
generally not selected if the frequency of occurrence was less

than two. The following constituents of concern were identified:

Benzene
4-Methyl-2-Pentanone (MIBK)
2-Butanone (MEK)

Acetone

Naphthalene

Cadmium

Chromium

Lead

Beryllium

Nickel

e & & ©o & & e e @ e

Benzene is carcinogenic via oral exposure. Through the
inhalation route of exposure cadmium and beryllium are classified
as Probable Human Carcinogens, while benzene and hexavalent
chromium arercategorized as Human Carcinogens. Lead is
considered a Probable Human Carcinogen, although cancer potency

factors (CPFs) are not as yet available.

Several constituents were not selected as constituents of concern
because they were detected in laboratory blanks (e.g.,
bis(2-ethyl-hexyl)phthalate) or are commonly used laboratory
compounds (é.g., methylene chlofide).

Lo T [ Takid
o b D/ L Ly

Concentrations of chemical constituents found in soil above
detection limits are shown in Table 2. Data presented include
samples from surface and near-surface soil borings; i.e., less
than three feet (Dunn, 1989). Only surficial soils aﬁ?‘BTf???EES

2-3



because exposure from subsurface material;

three feet,

elements such as calcium,

is not expected at the site.

iron, magnesium, potassium,

INTERNATIONAL TECHNOLOGY CORPORATION

i.e., greater than
Normally occurring soil

and sodium

are not presented due to their limited toxicity.

Constituents of concern were chosen based on concentrations

relative to normally occurring background levels,

frequency of

occurrence, and the presence/absence of human health chronic
daily intake (CDI) standards (reference doses [RfDs] and/or CPFs)

for individual constituents.

A constituent was selected as a contaminant of concern if a human

health standard was available,
greater than 1 out of 14 samples,

the frequency of occurrence was

and the maximum concentration

detected at the site was greater than the minimum level generally

found in uncontaminated background soils.

Tetrachloroethylene

was selected although it was only found once, because it is a

Probable Human Carcinogen through both ingestion and inhalation
pathways, and the concentration detected was considerably above

the quantification limit.

The following soil constituents of concern were selected for use

in the EA:

Toluene

Xylenes (total)
Tetrachloroethylene
Trichloroethylene

Naphthalene

Antimony
Arsenic
Barium
Cadmium
Chromium
Lead
Manganese
Mercury
Nickel

® & o & & © & & & & 5 & o ¢ o+ o o

1,1,1-Trichloroethane

Bis (2-ethylhexyl)phthalate
Polychlorinated biphenyls (PCBs)

AR301376
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*» Selenium
e Zinc
e Cyanide

Carcinogenic constituents include tetrachloroethylene,
trichloroethylene, bis(2-ethylhexyl)phthalate, PCBs, arsenic,
cadmium, chromium, and nickel via oral and/or inhalation
exposure. Lead is considered a Probable Human Carcinogen,
although CPFs are not as yet available.

2.3 SOIL GAS
Concentrations of volatile organic compounds detected in soil gas
are presented in Table 3. Values presented represent soil-gas
survey results (Dunn, 198%8). Constituents of concern were
selected based upon the availability of an inhalation reference
dose or cancer potency factor from the literature (U.S. EPA
Health Effects Assessment Summary Tables, 1989). Constituents of
concern selected include:

* Benzene

Toluene
* Xylenes, total

Of these constituents, benzene is a Human Carcinogen.

2.4 SURFACE WATER AND SEDIMENTS

Unnamed tributaries of McDowell Run and Little Bull Creek drain
the site. Flows are intermittent (generally less than a few
gallons per minute) and mostly unmeasurable on the property with
standard field instruments (Ahnell, 1989). Neither unnamed
tributary is a known source of drinking water, and exposure via
dermal contact with water (e.g., wading) is unlikely given the
unattractive nature of the site for water play activities.
Exposure to human populations is not expected; therefore, no

risks are anticipated. Accordingly, no human health constituents

AR301377

of concern were chosen for surface water.
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Similarly, as the unnamed tributaries are not large enough to
support or encourage wading or swimming activities, no risks are .
anticipated from direct contact with, or incidental ingestion of,
sediments. Accordingly, no sediment constituents of concern were

selected.

Although it is likely that some of the intermittent flow is
derived from the upper aquifer, which has been shown to be
slightly contaminated with site constituents (Dunn, 1989),
exposure to these constituents is considered insignificant for

the reasons presented previously.

AR301378
®
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3.0 EXPOSURE ASSESSMENT

The purpose of this section is to describe the exposure pathways
related to chemical transport and the potential exposure of human
receptors at the Hranica site. The primary purpose of an
exposure assessment is to determine the concentration levels over
time and space in each environmental medium where humans may come
in contact with the constituents of concern. The primary
components of an exposure assessment include a pathway analysis,
an identification of appropriate exposure scenarios, and an

estimation of exposure.

The potential exposure pathways subsequently described are as
follow:
* Groundwater pathway
- Water ingestion

- Inhalation of volatilized constituents
- Dermal contact

* Soil pathway
. — So0il ingestion
- S0il dust inhalation
- Dermal contact

* Soil gas pathway
- Inhalation

Two age groups represent the potentially exposed off-site
population, children ages 0 thfough 18 having an average body
weight of 34 kilograms (kg) and an adult weighing 70 kg (U.S.
EPA, 1989b). Similar assumptions were used for the potentially
exposed on-site populations, except the child exposure duration
was reduced from 18 years to 6 years to more accurately reflect
potential trespass activity. Exposure estimates were based on
the reasonable maximum exposure for each age group and depend on
environmental media concentrations at the point of exposure.
Reasonable maximum exposure was defined for purposes of this EA
as the 95 percent upper bound of the arithmetic mean écﬁrsaa ; 379

3-1
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particular set of data, as recommended by U.S. EPA (1989%9a).
Media concentrations used in estimating concentrations at the ‘
point of exposure are presented in Appendix A (from Dunn, 1989).

In calculating the 95 percent upper bound, one-half the

quantification limit was used to estimate the concentration of
constituents below the detection limit.

The exposure routes for each pathway were evaluated, and intakes
expressed in milligrams per day (mg/day), were derived for the
population subgroups. By dividing the intake expression by the
appropriate body weight, a dose expressed in mg/kg/day was
determined for each age group.

3.1 GROUNDWATER PATHWAY

Groundwater exposure was considered for the nearest off-site

receptor source, a private drinking well located approximately

2,000 feet from the site boundary along the groundwater flow path

(Dunn, 1989; DW-5/George Pajer well). The Vertical Horizontal '
Spread (VHS) model (as proposed in the Federal Register,

November 27, 1985) was used to estimate concentrations of

constituents of concern at the point of exposure (Appendix B).

The VHS model is recommended for use by the U.S. EPA and is used
to estimate downgradient contaminant concentrations due to
hydrodynamic dispersion and diffusion.

There is no current on-site production well nor is this former
disposal site likely to be used for residential purposes.
Therefore, ingestion of groundwater from an on-site source was

not considered to be a viable exposure pathway.

3.1.1 Water Ingestion

The following assumptions were used to estimate an exposure from
off-site groundwater ingestion proximate to the Hranica site:

AR301380 @
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* The receptors are a child ingesting
1.0 liter/day (l/day) and an adult ingesting
2.0 1/day every day for 18 and 30 years,
respectively (U.S. EPA, 1988b).

e The groundwater contains the concentration of
constituents as estimated from the VHS model
(Appendix B).

* For carcinogens, the averaging time used in
all the exposure pathway calculations is
70 years. For noncarcinogens, the averaging
time is equal to the duration of exposure
(i.e., 18 and 30 years for child and adult,
respectively).

3.1.2 Water Inhalation
A model has been used to quantitatively evaluate the potential

human health risk due to exposure from organic constituents in
groundwater that may volatilize while showering. A showering
model developed by Foster and Chrostowski (1986) is used to
estimate concentrations of volatile organic constituents of

concern at the point of exposure (Appendix C).

The following assumptions were used in the CDI scenario:

* The receptors are a child and an adult having
brgathing rates of 0.8 and 0.6 cubic meters
(m”) /hour, respectively (U.S. EPA, 1989b).

* The receptor is exposed once a day for
12 minutes in the shower and for 15 minutes
in the shower room (U.S. EPA, 198%a).

* The dose received is estimated from the
showering model (Appendix C).

* Retention of organics in the lung after
inhalation and the absorption factor for
inhalation of organic vapors is 100 percent.

e For carcinogens, the averaging time used in
all the exposure pathway calculations is
70 years. For noncarcinogens, the averaging
time is equal to the duration of exposure
(i.e., 18 and 30 years for child and adult,

respectively) . ﬂ R 3 0 { 3 8 l
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3.1.3 Dermal Contact
While showering, dermal contact with constituents in the ‘
groundwater will occur. The dose expected from this pathway is
minimal when compared to direct ingestion, but is nonetheless
considered for the total dose to the receptor. The following
assumptions have been used:

e The receptors are a child and adult having

total skin areag of 9,310 and 19,400 sqgquare

centimeters (cm”) respectively (U.S. EPA,
1989b) .

e The receptor is exposed once a day for
12 minutes (U.S. EPA, 1989a).

* Dermal permeability constants (PC) are chemical
specific. Values of 0.41 and 5.0 cm/hour are
used for benzene and MEK, respectively (U.S.
EPA, 1988). Note that MEK PC was used as a
surrogate for MIBK and default PCs for water
(0.0008 cm/ hour) were used for naphthalene and
acetone.

* For carcinogens, the averaging time used in .
all the exposure pathway calculations is
70 years. For noncarcinogens, the averaging
time is equal to the duration of exposure
(i.e., 18 and 30 years for child and adult,
respectively) .

3.2 SOIL PATHWAY

Soil exposure (ingestion and dermal contact) was considered for
on-site receptors, characterized as trespassers visiting the
unrestricted site. While direct soil contact and incidental
ingestion pathways were based on actual soil concentrations
(Appendix A), the inhalation pathway for soil particles was based
on ambient air concentrations modeled from the ground to the
atmosphere as a result of wind erosion and vehicular activity
(Appendix D). Inhalation of soil particles was considered for

both on-site trespass and off-site residential receptors.

AR301382
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The Hranica site was partitioned into two separate zones for
purposes of the soil exposure pathway analysis. The partitioning
was based on the actual location of the soil borings (Figure 1)
and on the concentrations of constituents known to be
representative of ash material. The levels of the indicator
constituents barium, cadmium, chromium, lead, mercury, and
selenium in the ash pile area were more similar to indicator
concentrations in a known ash sample, compared with non-ash pile
area soil borings (Table 4). The first zone included the ash
pile area (Borings B5, B9, Bll, and B17), while the second zone
included non-ash pile areas (Borings B2 to B4, B6, B10, B1l3 to
B16, and B18; Figure 1, Appendix A). Borings Bl, B7, B8, and Bl2
were not included because all soil samples collected from these
borings are from depths greater than 3.0 feet and were not
appropriate for use in the exposure scenarios presented because

exposure to soils greater than 3.0 feet is not expected.

3.2.1 Soil Ingestion
The receptors for this scenario include a child and adult

inadvertently ingesting soil while trespassing on the site. The

following assumptions have been used:

* Soil ingestion rates are 200 and 100 mg/day
for child and adult receptors, respectively
(LaGoy, 1987).

* 100 percent ¢of the chemical adsorbed on soil
particles is absorbed by the gastrointestinal
tract, and the fraction ingested from
contaminated sources is assumed to be
100 percent.

° The exposure frequency is 52 visits per year
for both receptors because this is a remote
site surrounded by rugged terrain. This
vdlue assumes approximately two visits per
week during nonwinter months.

» For carcinogens, the averaging time used lnﬂRBO | 383

all the exposure pathway calculations is
70 years. For noncarcinogens, the averaging
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time is equal to the duration of exposure
(i.e., 6 and 30 years for child and adult,
respectively) .

3.2.2 Soil Inhalation
Potential exposure by inhalation of mobilized soil particles

exists for receptors trespassing on the site and for receptors

living off site.

Mathematical models were used to estimate

potential soil particle concentrations in air from wind erosion

and vehicular traffic both at the site and at off-site receptors

(Appendix D).

follows:

The receptors are a child and an_adult having

breathing rates of 0.8 and 0.6 m’/hour,
respectively (U.S. EPA, 1989b).

The on-site receptor is exposed 52 times per
year for 8 hours per visit, while the off-

site residential receptor is exposed 365 days

per year for 24 hours per day.

The air contains the concentration of
contaminants as estimated from the soil
emission model, box model, and downfield
dispersion model (Appendix D).

Absorption of constituents adsorbed to
particulates (metals and organics) following
inhalation is 100 percent.

For carcinogens, the averaging time used in
all the exposure pathway calculations is

70 years. For noncarcinogens, the averaging
time is equal to the duration of exposure
(i.e., 6 years for a child trespassing on
site, 18 years for a child living off site,
and 30 years for an adult.

3.2.3 Dermal Contact

The assumptions used to calculate CDI are as

The expected dose to a receptor from dermal absorption is usually

minimal when compared to ingestion; however, it is considered in

the soil pathway to obtain a total dose to the receptor.
playing at the Hranica site may be exposed to soils via R:geg l 38"}
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hands, arms, and legs assuming he or she is wearing shorts and a
short-sleeved shirt. An adult passing through the area is
expected to only have contact with soil on the arms and hands.

The following assumptions were used in this scenario:

¢ The potential skin surface area_available for
contact for a child is 3,910 cm”, which
includes the hands, arms_and legs. The
surface area of 3,120 cm” for an adult
includes the hands and arms only (U.S. EPA,
1989%9a).

¢ Contact occurs approximately 52 times per
year.

e Dermal absorption of chemicals is 1.0 percent
(Poiger and Schatter, 1980).

* Soil adherence factor is 1.0 mg/cmz/day
(Schaum, 1984). This value represents the
median adherence factor_ for the range of
values 0.5 to 1.5 mg/cmz, from Schaum (1984).

e For carcinogens, the averaging time used in
all the exposure pathway calculations is
70 years. For noncarcinogens, the averaging
time is equal to the duration of exposure
(i.e., 6 and 30 years for -child and adult,
respectively) .

3.3 SOIL. GAS PATHWAY
Potential exposure by inhalation of soil gas exists for receptors

trespassing on site and for receptors living off site.
Mathematical models were used to estimate potential soil-gas
concentrations in the breathing zone for both on-site and off-
site receptors (Appendix E). CDI assumptions include:

e The receptors are a child and an_adult having

breathing rates of 0.8 and 0.6 m’/hour,
respectively (U.S. EPA, 1989b).

*» The on-site receptor is exposed 52 times per
year for 8 hours per visit, while the off-
site residential receptor is exposed 365 days

per year for 24 hours per day.
AR301385
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* The air contains the concentration of
contaminants as estimated from the soil
emission model, box model, and downfield
dispersion model (Appendix E).

* For carcinogens, the averaging time used in
all the exposure pathway calculations is
70 years. For noncarcinogens, the averaging
time is equal to the duration of exposure
(i.e., 6 years for a child trespassing on
site, 18 years for a child living off site,
and 30 years for an adult).

3.4 ESTIMATION OF DAILY DOSE

The quantitative risk assessment was based on procedures outlined
in the Human Health Evaluation Manual (U.S. EPA, 198%a), with
modifications where appropriate. For references on exposure

assumptions, see the previous section.

3.4.1 Water Ingestion

The CDI due to the ingestion of groundwater by off-site receptors
is calculated by:

CDI = (CW*IR*EF*ED)/ (BW*AT)

where
CDI = chronic daily intake in mg/kg/day,
CW = concentration of constituent in water in
mg/1,
IR = ingestion rate, 1 l1/day for a child and
2 1/day for an adult,
EF = exposure frequency, 365 days/year,

ED = exposure duration, 18 years for a child and
3C years for an adult (constant for all off-
site exposure pathways),

BW = body weight, 34 kg for a child and 70 kg for
an adult (constant for all exposure
pathways), and

AT = averaging time, 70 years *365 days for
carcinogens and ED*365 days for

noncarcinogens (constant for all
pathways). Ae RPS’B“W 8 6
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3.4.2 Se¢il Ingestion
The dose due to the inadvertent ingestion of surface soils is

calculated by the following:

CDI = (CS*IR*CF*FI*EF*ED)/(BW*AT)

where

CS = concentration of chemical in soil in mg/kg,

IR = ingestion rate, 200 mg/day for children and
100 mg/day for adults,

CF = conversion factor, 107° kg/mg,

FI = fraction ingested from contaminated area,
~ assumed to be 100 percent (unitless),

EF = exposure frequency, 52 days/year,

ED = exposure duration, 6 years for a child and

30 years for an adult (constant for all on-
site exposure pathways).

3.4.3 1Inhalation

The CDI for inhalation of volatilized groundwater, soil gas or

soil particulates is calculated by:

CDI = (CA*IR*ET*EF*ED)/(BW*AT)

where

CA = concentration of chemical in air (vapor or
particulate) in mg/m’,

IR = inhalation rate, 0.8 and 0.6 m’/hour for child
and adult, respectively,

ET = exposure time: 0.2 hours/day for showering,
8 hours/day for on-site receptor, and 24
hours/day for off-site receptor, and

EF = exposure frequency: 365 days/year for
showering, 52 days/year for on-site receptor,
and 365 days/year for off-site receptor.

3-9 AR301387
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3.4.4 Dermal Contact With Water

The CDI for dermal ccntact with water while showering is

calculated by using the following equation:

CDI

where

Cw =
SA =

PC =

ET =

EF =

CF =

= (CW*SA*PC*ET*EF*ED*CF) / (BW*AT)

concentration of constituent in water in mg/l,

skin surface area available gpr contact, 9,310
cm® for a child and 19,400 cm” for an adult,

chemical-specific dermal permeability constant
in cm/hour,

exposure time, 0.2 hour/day,
exposure frequency, 365 days/year, and

conversion factor for water, 1 liter/1,000 cm3.

3.4.5 Dermal Contact With Soil
The CDI for dermal contact with chemicals in soils is calculated

by:
CDI
where
Cs
CF
SA

EF

(CS*CF*SA*AF*ABS*EF*ED) / (BW*AT)

concentration of chemical in soil in mg/kg,
conversion factor, 10°° kg/mg,

skin sur;ace area available for contact,
3,910 cm”/event fog a child’s hands, arms and
legs, and 3,120 cm /event for the arms and
hands of an adult,

soil to skin adherence factor, 1.0 mg/cm’/day,

absorption factor, 1.0 percent
(unitless), and

exposure frequency, 52 events/year.

AR301388
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4.0 PUBLIC HEALTH RISK CHARACTERIZATION

4.1 APPROACH

This section characterizes the risks to public health associated
with exposure to groundwater, soil, and soil-gas constituents
identified at the Hranica site. Potential risks involve exposure
of two subpopulations: adults and subadults. Subadults were
characterized as either children living off site with an exposure
duration of 18 years or children trespassing on site with an

exposure duration of 6 years.

On-site risks are limited to trespasser exposure. This exposure
may occur from contact with surficial soils (ingestion,
inhalation, and direct contact) and from inhalation of soil gas.
Off-site residential risks include exposure to groundwater
(ingestion, inhalation, and direct contact), and inhalation of
soil gas and soil dust. All soil exposure pathways have been
segregated into "ash areas" and "non-ash areas" to characterize
the risks from these two areas separately. The partitioning of
the site into these two areas was conducted because the
concentrations of chemical constituents was expected to be

significantly different between the two areas.

The magnitude and types of risks depend on the nature, duration,
and frequency of exposure to contaminants, and the
characteristics of the exposed populations. This information,
presented in Section 3.0 and Appendices A, B, C, D, and E, forms
the basis for this risk characterization. Carcinogenic risk
estimates were determined by multiplying the CDI level for each
carcinogen by its U.S. EPA carcinogenic potency factor (CPF;
Appendix F), resulting in a chemical-specific lifetime
incremental cancer risk. Cancer risks associated with multiple

AR301389
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constituents were summed for each potentially exposed population ‘
to yield a lifetime incremental cancer risk for a hypothetical
individual within each subpopulation. Quantitative risk

estimates were calculated for each constituent of concern for the
populations at risk using computer spreadsheets developed by IT
(Appendix G).

Noncarcinogenic risk estimates were determined by dividing CDI
levels for each noncarcinogen by the appropriate reference dose
(RfD) for the particular constituent (Appendix F). The resulting
ratio is termed a risk ratio. The sum of the risk ratios for
individual constituents is called the hazard index. If this
ratio is less than or equal to 1.0, no adverse health effects are
anticipated from the predicted CDI level. If the ratio is
greater than 1.0, the predicted CDI level could potentially cause
adverse health effects. This determination is imprecise because
derivation of the relevant standards or guidelines involves the

use of multiple safety factors. 1In addition, the risk ratios for
individual constituents should properly be summed only if their
target organs or mechanisms of action are identical. Therefore,
the potential for adverse health effects for a mixture having a
hazard index in excess of 1.0 must be assessed on a case-by-case

basis.

Hazard indices were determined for each potentially exposed
population. Tables 5 through 8 present the carcinogenic and
noncarcinogenic risks for the Hranica site for exposure to
groundwater, soils, and soil gas.

4.2 RISK CHARACTERIZATION
To evaluate the significance of the calculated site-—associated

risk, the estimates are compared to target risk levels. U.S.
EPA’s guidelines state that the total incremental carcinogenic

4-2 AR301390 @



INTERNATIONAL TECHNOLOGY CORPORATION

risk for an individual resulting from exposure at a hazardous
waste site should be between 107 and 10™*. For purposes of this
EA, Superfund’s bench mark carcinogenic risk of 107® will be used
to provide guidance in assessing the significance of the reported

incremental cancer risk.

Based on U.S. EPA guidelines, the target level for noncarcinogens
is a hazard index of 1.0. When more than one population is
potentially exposed, as is the case for the Hranica site, the
population determined to be at greatest risk is used for

comparison to these target levels.

4.2.1 Groundwater

Summary risk estimates for groundwater indicate acceptable health
risks to human health (Table 5). Incremental carcinogenic risks
to adult and child potential receptors are both less than

1 x 10°°, Similarly, hazard indices to these potential receptors
are less than 1.0.

4.2.2 Ash Pile Soils

Summary risk estimates for ash pile area soils suggest potential
health risks under the trespass scenario to both adults and
children visiting the site an average of once per week (Table 6).
Incremental carcinogenic risks and hazard indices exceed the
recommended standards protective of human health. The exposure
pathway contributing most to potential risk is the incidental
ingestion of surficial soil, primarily due to the elevated
levels of PCBs and lead.

4.2.3 Non-Ash Pile Soils

Summary risk estimates for non—ash pile area soils (Table 7) show
acceptable risks for both on-site and off-site exposure from
noncarcinogens, and acceptable incremental carcinogen#@ﬁ#}ﬁk#iﬁ@]
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off-site residents. The incremental cancer risk to an adult ‘
trespassing on the Hranica site is 1.5 x 107° and the cancer risk

to a child trespassing on site is 1.1 x 107°. Although these
incremental risks slightly exceed the bench mark standard of

1 x 10°°, they are not considered significant, given the safety

factors and overconservative assumptions incorporated into the

overall exposure assessment and risk characterization.
4.2.4 Soil Gas
Summary risk estimates for soil gas (Table 8) indicate acceptable

risks for all subpopulations.

4,2.5 Composite Risks to Receptors

Because of the likelihood of the subpopulations being exposed to

more than one medium, risks from each of the media were combined

(Table 9). These composite risks are segregated into two

scenarios; a risk characterization including the ash pile area ‘
and a risk characterization including the non-ash pile area.

These two scenarios are presented to facilitate the selection of
appropriate remedial alternatives in the FS currently being

prepared.

As illustrated in Table 9, the composite carcinogenic risk is
greatest for an adult trespasser visiting the site under the
scenario including the ash pile area soils. This carcinogenic
risk (9.8 x 10™°) exceeds the bench mark of 1 x 10°%. as
discussed previously, the ash pile area soils themselves are
primarily responsible for this finding and not exposure from soil

gas.

Under the scenario including only the non-ash pile area soils,
the greatest composite cancer risk is 1.5 x 10"®. This value is
not significantly above the standard, given the safeéyﬁélgkbaéaz
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and overconservative assumptions built into the risk
characterization. The composite hazard indices are below 1.0,

indicating an acceptable public health risk to noncarcinogens.

4.3 UNCERTAINTY ANALYSIS

Human health risks posed by a defined set of circumstances may be
evaluated quantitatively. The precision of these estimates is
limited by the size and quality of the data base. Often, these
limitations can be overcome by defining a range of extremes.
However, there are varying degrees of uncertainty associated with
estimating the risks that may result from chemical exposure.
These uncertainties have been compensated for throughout the risk
assessment by making health-protective assumptions where
necessary. Specific elements of uncertainty include the

following:
* Fate and transport estimates
* Exposure estimates

* Basis of the mathematical models of exposure
assessment

* Toxicological data and risk characterization

* Complex interactions of uncertainty elements

The uncertainty elements and the steps taken to address them are

reviewed here.

The expoéure scenarios assume that a hypothetical receptor would
be continually exposed to a reasonable maximum potential off-
site concentration of each type of chemical constituent in
groundwater and air or periodically exposed to constituents in

soil and air during a trespass scenario.

AR301393
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4.3.1 Fate and Transport Estimates .

Many of the site constituents are subject to attenuation in

groundwater, soil and air by such processes as photo-
decomposition, sorption, settling, or and biodegradation. The
half-life values associated with these fate processes are
site-specific and dependent on many environmental factors.
Because of the uncertainty associated with measuring these fate
processes, the risk assessment assumes that none of these
processes 1is operative, which adds conservatism to the

quantitative risk assessment.

4.3.2 Exposure Estimates

The exposure assessment utilizes models that rely on transport

through air or groundwater before direct ingestion and other

indirect routes of exposure. The assumptions used in the

exposure models are discussed in detail in Appendices B through

E. These assumptions illustrate the consistently health- .
protective bias built into the risk assessment to compensate for
uncertainty. Where reasonable approximations of the

site-specific scenario could not be estimated, conservative

"default" values that err on the side of overestimation of

exposure were utilized.

4.3.3 Basis for the Mathematical Models of Exposure Assessment
Mathematical models, such as those employed in the exposure
assessment, are helpful in providing numerical approximations of
a biological system’s response given a particular set of input
conditions and constraints. The risk assessment models provide
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biological system (e.g., a child and adult).

Any attempt to model a biological system incorporates some degree
of uncertainty. For example, in modeling the transfer of a

4-6 AR301I39% @



INTERNATIONAL TECHNOLOGY CORPORATION

chemical through an inhalation pathway such as a shower
inhalation scenario, it is necessary to quantify the chemical
transfer rates from water to air and from air to humans. If
these values do not exist as a result of previous scientific
inquiry, assumptions are made that permit estimation from the
best available, most relevant information. The precision of the
resulting estimate of dose incurred depends on the accuracy of

these assumptions reflecting real-world events.

In essence, the scientist has taken a system in which many
variables exist and constructed a manageable model of that system
by assuming those variables are constant at a defined level.
This approach sets the input chemical concentration as the only
independent variable in the model. A linear relationship is
assumed that is not necessarily reflective of real-world
conditions. The dependent variable (the dose incurred) becomes a
‘ function of chemical concentration alone, which may not
adequately represent site-specific conditions. This dose is

qualified by the constraints on the model.

4.3.4 Toxicological Data and Risk Characterization
The overriding uncertainties associated with the risk characteri-

zation are:

* The extrapolation of toxic or carcinogenic
effects observed at the high doses necessary
to conduct animal studies to effects that
might occur at much lower "real world" doses

* The extrapolation from toxic effects in
animals to toxic effects in man (i.e.,
‘responses of animals may be different from

responses of man)

These extrapolations form the basis for the derivation of the

factors used to estimate risks. The carcinogenic potency factors

® . AR301395
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(CPFs) are derived using a weight-of-evidence approach to studies ‘
in the scientific literature. Because of the lack of human
epidemiological data for most chemicals, the evidence results

from animal studies in which experimental groups were exposed for

most of their lifetime to doses many times those normally found

in the environment. In some cases, only a single study may be

used in this derivation process.

The U.S. EPA uses a prescribed protocol (U.S. EPA, 1989) to

evaluate animal data to estimate human cancer potency factors.

The linearized multistage extrapolation model is utilized which
provides a mathematical approximation of the dose-response

slopes. Of the half-dozen equally feasible dose~response

extrapolation models available, the one selected by these

agencies as applied here is designed to define the highest upper

bound risk condition. The results from this model most likely
overestimate the actual risk rather than underestimate it. In ‘

addition, because the slope estimates are based on animal data,
the ratio of cancer potency slopes between chemicals may be more
reflective of animal responses than human. In short, because the
models do not incorporate the role of biologic protective
mechanisms or human epidemiology, they are only gross indicators
that are specifically designed to most likely overestimate
potential risks.

The necessity of using animal studies is obvious and much
valuable information has been gained as a result. However,
variations in pharmacokinetics and metabolism occur when

LI U S e | L S, L - T E R R R It L -
AllCTLll L LAl cAblt:.L-l- RENicd ale Caliiceca vJdu Uodtd ullidlTlTllo Gn.‘. a L
species. These species-to-species variations in responses
exacerbate the already difficult task of extrapolating from
effects seen in animal studies to predictive effects in humans.

In addition, the metabolic or pharmacokinetic idiosyﬂdiéﬁgqsgq;ea
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given animal model may result in effects that may not be observed
in humans because humans may respond to a given chemical
differently.

The high doses used in these animal studies also add additional
levels of uncertainty. High dose levels may result in saturation
effects in certain biochemical systems of an organism. For
example, enzyme kinetics are vastly altered at substrate
saturation levels. Effects seen at high doses may not be
representative of the kinetics of the particular enzyme system
under lower—-dose, nonsaturated conditions.

Even in cases where there are adequate epidemiological data,
uncertainty persists. The exposures in such studies are not
controlled in the sense of a laboratory experiment and it is
often impossible to isolate an exposure to a specific chemical.
Therefore, the effect(s) observed may actually result from the
interaction of a mixture of chemicals peculiar to that exposure
incident. Unless the potential chemical mixture is fully
defined, extrapolation to other exposure scenarios cannot be made

without uncertainty.

The risk assessment utilizes the guidance of the U.S. EPA in
minimizing the uncertainties by using published standards and
criteria to evaluate the risks posed by existing conditions at
the site.

- - -~ o
an i1dcedgrace

A risk assessment of a site is
evaluation of historical, chemical, analytical, environmental,

and toxicological data that are as site-specific as possible. To
minimize the effect of uncertainties in the evaluation, each step

is biased toward health protective estimations. Since S8 (34e397/
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builds on the previous one, this biased approach more than .
compensates for risk assessment uncertainties. In addition,

these calculations do not represent currently existing or

expected future exposures or health risks. Rather, they are
estimations that may occur only if all of the conservative

assumptions are realized.

01398
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5.0 ECOLOGICAL RISK CHARACTERIZATION

The Hranica site is a 15-acre area located on a hilltop off
Ekastown Road, near Sarver, in Butler County, Pennsylvania,

21 miles northeast of Pittsburgh. The terrestrial ecosystem of
the area is characterized by the presence of deciduous wooded
areas, croplands, orchards, and an old field community located on
the site itself. An unnamed tributary of Little Bull Creek flows
through the site, and a large unnamed tributary of McDowell Creek

is located in the area west of the site.

Western Pennsylvania, including Pittsburgh and surrounding areas,
is conside}éamﬁért of the Western Allegheny Plateau (Omernik,
1986). The region is characterized by hilly terrain. Omernik
(1986) defines the natural vegetation type as mixed mesophytic
forest which typically contains maple (Acer), buckeye (Aesculus),
beech (Fagus), tuliptree (Liriodendron tulipifera), oak
{Quercus), and linden (Tilia).

A vegetative community typical of disturbed areas is found on the
site. These communities characteristically contain a large
proportion of herbaceous biennial and perennial species including
Queen Anne’s lace (Daucus carota), teasel (Dipsacus svlvestris),
white sweet clover (Melilotus alba), yellow sweet clover (M.
officinaiis), déndelion (Tavaxacum officinale), milkweed
(Aselepias syriaca), chickory (Chichorium intvbus), crown vetch
(Caronilla varia), goldenrod (Solidago sp.), common ragweed
(Ambrosia artemisiifolia), evening primrose (QOenothera biennis),

yarrow (Achillea millefolium), pigweed (Amoranthus retroflex),
purslane (Portulaca olevacea), black-eyed susan (Rudbeckia
hirta), spring beauty (Claytonia virginica), and t:illium
(Trillium sp.) (Niering and Olmstead, 1979). Crown vetch has

AR301399
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been observed to cover much of the surface of the ash pile which ‘
has been covered with a two-foot clayey soil cover (Dunn, 1989).

The presence of wooded areas, open fields, croplands, orchards,
and small streams presents a diversity of habitat types which

could potentially support a wide diversity of wildlife. Mammal
species found in Western Pennsylvania which inhabit such areas

include opossum (Didelphis marsupialis), racoon (Brocvon lotor),

masked shrew (Sorex cinereus), least shrew (Cryptotis parua),

hairytail mole (Parascalops breweri), striped skunk (Mephitis

mephitis), woodchuck (Marmota monax), red fox (Vulpes fulva),

gray fox (Urocyon cinerecargentcus), eastern chipmunk (Tamias

striatus), eastern gray squirrel (Sciurus carolinensis), fox
squirrel (S. niger), southern flying squirrel (Glaucomys volans),

white-footed mouse (Peromyscus leucopus), deer mouse (P.
maniculatus), meadow vole (Microtus pennsylvanicus), pine vole

(Pitymys pinetorum), eastern cottontail (Sylvilagus floridanus), .
whitetail deer (Odocoileus virginianus), long-tailed weasel

(Mustela frenata), and black bear (Ursus americanus) (Burt and
Grossenheider, 1964; Sutton and Sutton, 1985).

Bird species commonly found in this area of Pennsylvania include
eastern screech owl (Qtus asia), great horned owl (Bubo
virginianus), ruffed grouse (Bonasa umbellus), American crow

(Corvus brachyvrhynchos), mourning dove (Zenaida macroura),

pileated woodpecker (Dryocopus pileatus), red-headed woodpecker
(Melanerpes ervthrocephalus), hairy woodpecker (Picoides

villosus), eastern wood pewee (Contopus virens), red-eyed vireo

ICTLE g -~ 2 en

~m— L. -
(vaiTeo o4 (V. £1 =

Vaceus), veilow-throated vireo (V. flavi
American robin (Turdus migratorius), northern oriole (Icterus
galbula), northern cardinal (Cardinalis cardinalis), blue jay

(Cyanocitta cristata), white-breasted nuthatch (Sitta

“BR301400
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carolinensis), red-winged blackbird (Agelaius phoeniceus), and
European starling (Sturnus vulgaris) (Sutton and Sutton, 1985).

Common fishVSpeciés which would be expected to inhabit the small
intermittent stream which flows through the site include fathead

minnow (Pimephales promelas), common shiner (Notropis carnatus),

white sucker (Catostomus commersoni),land black bullhead

(Ictalurus melas).

Chemical constituents found in surface water samples collected
from streams and seeps within and proximate to the Hranica site
are presented in Table 10 (Dunn, 1989). Aluminum, copper, and
zinc were measured at concentrations in excess of water quality
criteria (U.S. EPA, 1986) developed for the protection of aquatic
life. The elevated concentrations of these three metals are of
concern due to the potential threat to forage fish,
macroinvertebrates, and other aquatic life expected in the
unnamed tributary. However, due to the ephemeral nature of the
riparian habitat and its limited potential to support a diverse
aquatic community, it is our opinion that potential adverse
effects posed by the suboptimum water quality are expected to be
insignificant at the population and community level of

organization.

AR30 1401



INTERNATIONAL TECHNOLOGY CORPORATION

LIST OF REFERENCES

Ahnell, G., 1989, Letter from Gerry Ahnell of Dunn Geoscilence,
Corp. to Mark Terril, U.S. EPA, dated December 22, 1589.

Burt, William H. and R. P. Grossenheider, 1964, A Field Guide to
the Mammals, Houghton Mifflin Company, Boston.

D’Appolonia, 1984, Letter Report - Supplemental Data Report, Ash
Residue Testing Program, February 1984, prepared for PPG
Industries, Inc. Pittsburgh, Pennsylvania by D’Appolonia, Inc.,
Pittsburgh, Pennsylvania.

Dunn Geoscience Corp., 1989, Phase II Comprehensive Site
Investigation and Endangerment Assessment, Hranica Site, Buffalo
Township, Pennsylvania, prepared for PPG Industries, Inc.,
September, 1989.

Dunn Geoscience Corp., 1990, Phase II Comprehensive Site
Investigation and Endangerment Assessment, Hranica Site, Buffalo
Township, Pennsylvania, prepared for PPG Industries, Inc., 1990.

Foster, S. A., P. C. Chrostowski, 1986, Integrated Household

Exposure Model for Use of Tap Water Contaminated with Volatile

Organic Chemicals. Presented at the 79th Annual Meeting of the

Air Pollution Control Association, Minneapolis, Minnesota, ‘
June 22 through 27, 1986.

Federal Register, 1985, Vol. 50, No. 229, November 24,
pp. 48886-48957.

Ioven, 1989, Letter from Dawn Ioven, U.S. EPA, Technical Support
Section, to Garth Connor, Regional Project Manager, dated
November 14, 1989.

IT, 1987, Comprehensive Site Report Hranica Waste Disposal Site,
Sarver, Pennsylvania, prepared for PPG Industries, Inc.,
Pittsburgh, Pennsylvania, by IT Corporation, Pittsburgh,
Pennsylvania.

Lagoy, P. K., 1987, "Estimated Soil Ingestion Rates for Use in
Risk Assessment,"™ Risk Analysis Journal, Vol. 7, 355-3589.

Niering, William A. and N.C. Olmstead, 1979, The Audubon Society
Field Guide to North American Wildflowers, Eastern Region, Alfred
A. Knopf, New York.

Omernik, James M., 1986, Ecoregions of the United States,
U.S. EPA, Supplement to the Annals of the ASSOCiationlfﬁ:?Tffifﬁ
Geographers, Vol. 77, No. 1. IE

e ®



INTERNATIONAL TECHNOLOGY CORPORATION

Poiger, H. and C. Schlatter, 1980, "Influence of Solvents and
Absorbents on Dermal Intestinal Absorption of TCDD," Food
Cosmetology and Toxicology, 18:455-481.

Schaum, J., 1984, "Risk Analysis of TCDD Contaminated Soil,"
Office of Health and Environmental Assessment, EPA/600/8-84/031.

Sutton, Ann and M. Sutton, 1985, Eastern Forests, The Audubon
Society Nature Guides, Alfred A. Knopf, Inc., New York.

U.S. Environmental Protection Agency (U.S. EPA), 1985, Water
Quality Assessment: A Screening Procedure for Toxic and
Conventional Pollutants in Surface and Groundwater,
EPA/600/6-85~002a.

U.S. Environmental Protection Agency (U.S. EPA), 1986, Quality

Criteria for Water, Office of Water Regulations and Standards,
Washington, D.C., EPA/440/5-86-001.

U.S. Environmental Protection Agency (U.S. EPA), 1988, Superfund
Exposure Assessment Manual, Office of Remedial Response,
Washington, D.C., EPA/540/1-88/001.

U.S. Environmental Protection Agency (U.S. EPA), 198%a, Risk
Assessment Guidance for Superfund, Human Health Evaluation
Manual, Part A, Solid Waste and Emergency Response, 05-230.

U.S. Environmental Protection Agency (U.S. EPA), 198%b, Exposure

Factors Handbook, Office of Health and Environmental Assessment,
Washington, D.C., EPA/600/8-89/043.1

AR301LO3



Ao 1404



TABLES

INTERNATIONAL TECHNOLOGY CORPORATION

AR301405



INTERNATIONAL TECHNOLOGY CORPORATION

ON
ON
ON
ON
ON
ON
ON
S3A

ON
Saj
SaA

ON

ON
S3A

ON

ON
SO

NYIINOD 40
ININLILSNOD

N
(vH1) 270
(vH1) 2°0

WAuzv 0°01
(1oW) £°0

(70W) s00°0
(10W) 0°2
(13ma) o2

pUN

(%/bw)

AYOSIAQY HLIV3IH YO
qUYVONYLS ¥3ILVM SNIINING

8/1
9/2
9/1
9/1
9/¢
9/1
9/2
9/¢

8/1
8/¢
8/¢
8/¢
8/¢
8/¢
8/€
8/1
8/v

JONIYYNII0 40
ANIND Y4

£0000°0 - ON
€10°0 - ON
62¢0°0 - ON
G10°0 - ON
91°0 - ON
820°0 - ON
L1°0 - ON
{1°0 - ON

(3/6u)
SNOTLVYLNIINOD 40
I9NVY

VINVATASNNIA “dIHSNMOL 0Tv44ng
3LIS VIINVUH

pUILVMONNOYY LIS NI 03193130 SININLILSNOD

T 318vl

§0000°0
10°0
10°0
10°0
10°0
10°0
10°0
1070

S00°0
10°0
10°0

600°0

600°0
500°0
500°0

S00°0
10°0

(3/6u)
LINI

NOILYJI41LINVND

w
*31qe1 4O pus e mmwocuoom 33§

o uLJaply
Lousydapfyzawtig-p 2z
C3UBAYIURUBY

31e|eylydri AzuaqrAing

(dH38) arepeyyd((AxayLAyia)sig
ueuanjozuaqiq

auaeyideu |Aylap-2

ausjeyidey

(J0AS) SITILVIOATW3IS

IpLiLnNsSLp uoque)

(¥3W) suoueing-z

(gIW) suouejuagd-z-|AyIan-v
SauaAx Leio)

auazuaql Ayi]

auazuag

auan|o]

apLaoLyd sua|Ayjsp

U033y

(J0A) SITILVIO0A

SIN3NLILSNOD



*33ebouauns se pasn y3u 4oy AuosiApe Y[R3,
"aLqRLLRAR JON = WN,
"Pa12333p 0N - ON,

*Aa0SLApY Y3resy BmMIa317 = wH
* 13427 jueuiwejuof-dnupxen =
"13A97 3uaeALNbY Jazen BEDIULIG = 13ng,

*sajdwes | |am Buraojiuow pasalts wouy PaAicBD 948M s{p3aw
404 S|9A3| pa140daypajuasaad SLwL| UOLID9IBP DAOGE punoy 9s0y3 Ajuo :sj|am buisojruow dasp gig.ay Spunoduio),,

INTERNATIONAL TECHNOLOGY CORPORATION

oz .
o o

ON (vu1) 270 L/2 £€0°0 - ON 10°0 apLueky
oN N LY £2°2 - ON 20°0 auLy
oN YN L/1 vGE°0 - QN 60°0 wnpeuep
oN (713Ma) o002 L/L vSL - bS1 0°S wnipos
OoN WN LY b°S. - QN 0°G wnt ssejo4
S3) (713M0) 9°0 L/t LEE°0 - QN b0°0 LINOLN
oN YN L/s 6°12 - ON G10°0 9sauebuey
ON YN LY v0T - ON 0°S wni saubey
Saj (710W) s00°0 L/2 GI°0 - ON S00°0 pean
oN N L/9 86v - ON 1°0 uou]
ON (1oW) €1 L/2 288°0 - ON 620°0 Jaddoy
oN . N L/€ 60v°0 - QN 50°0 11eq0)
saj (W) 170 L/ 822°0 - ON 10°0 wn fwoJy)
oN YN L/S 986 - QN 0°S wnis|e)
saj (719W) 50070 L/ 2E00°0 - QN $00°0 , wnywpe)
-E) YN L/ 89Y0°0 - ON 500°0 wnt L A49g
oN (7oW) o°g L/S 29t - aN 2°0 : wntueg
oN WN L/1 2£0°0 - QN 90°0 Auow| juy
oN YN L/ LST - §12°0 20 wnugwn|y

! STVIIW

(3/6w) , (/6uw) (/6uw)
© INANLLGoy  AYOSTAGY Wity wo  FMIRM0 40 gy oy yaougy o LTHIT . SININLILSNOD
| qQUVONYLS ¥3ILYM ONINNING JONVY NOILv2I41INVND ‘
(panugiuo)) .
1 37avL



\
® o o

Z
o
[ 34
S o
9 o
I —
m *3[ge] JO pus 3p_ S330U300) IS
> o
Q Sap SaA N y1/v 69°21 - aN 91°0 2 09z1/v521-92d
O SO LEN YN v/v 09°2 - GN 91'0 o 0921-82d
Z oN LEN YN v1/1 0I°1 - ON 91°0 =X ¥521-92d
$] oN S9j YN p1/1 ££0°0 - ON 800°0 300-.v°Y
[
2 $83d/5301211S3d
Z
o
b (dH3g)
Z SaA S3A N v1/8 O°E - ON 10°0 ajeLeyyd(LAxay Ay3a-2)stg
[ oN oN YN v1/1 9c°2 - ON 10°0 auajeyjydeu |Ay3ay-2
Z Sa\ S9 YN v1/2 T°vT - ON 10°0 aua|eyydey
(J0AS) SITILIVIOATWIS
SapA SaA N v/t 600°0 - QN §00°0 3URYB0U0 YD LAL-T T*T
S9A SaA YN vi/2 900°0 - ON S00°0 3ua|Ayjaodoiyolag
S3A LEN N vi/1 [v20°0 - ON 600°0 3ud| Ay33040|YoRa3a]
SaA Sap N vi/s 502°0 - ON 600°0 sauajhx Lejo]
SaA S9A SN v1/5 £10°0 = LON G000 auan|oy
(20A) SITILVIOA
£ Cae 100\ .m,vv_\@_.—hv Amv_\m——_v
N¥IINOD 40 442 ¥0 \oa ! JONTYINDI0 40 {
ININLTISNGD 3500 IONFWI43Y ST3A3T ONNOYINDIVE AININDIH4 SNOILVIINIONOD d0 LIWIT SLNINLILSNOD

HINTHUNII0 ATIVWION JONVY NOI LYJI411INVND

VINVATASNNId “dIHSNMOL 0TV4d4ng
JLIS VIINVYH
pSTI0S IDVANS ILIS NI GILIIL3Q SININLILSNOD

¢ 1yl



INTERNATIONAL TECHNOLOGY CORPORATION

So\

NY3ONOJ 40
IN3NLILSNOD

s9|dwes Ajug

LT
S\
S\
SIA

ON
SO\
S9A
SIA
S,
S3A

ON

ON
SIA
Sa\
SaA
SIA
S9A

ON

4dJ ¥0
3500 IINFYIIN

¥N

006°2 - 0°0F
00 - O°tV
0°05>

¥N

021 - 02°0
000°T - 0°1T
bt - 60°0
000°Z - 092
002 - 0°01
00/ - 0°E1
0°0/ - 6°S
000°T - 0°€E
0°2 - G£'0
000°E - 062
0°€. - 0°S
8°8 - 9.°0

000°021 - Q00‘EE

(6>/6u)
ST13A37T ONNO¥ONIYE
SONTYYNII0 ATIVHION

*papn

v1/9
v1/v1
v1/v1

v1/€
p1/v1

v1/8
v1/v1
vi/v1
v1/v1
v1/v1
v1/v1
vi/v1
pT/b1
vi/21
b1/p1
y1/v1

v1/9
129441

JINIHYNII0 40
AININD3IYA

(panur3uo))
2 18vL

*4030e4 Adu3704 ;wummwwu 3d)

$310N
lor o

.uﬁnmmwe>m I0N = yNg

‘3twig uotjedljijuenb aAoqe P33r2913p 10N = czv
G861 ‘Vdl "S°N {6861 ‘udAol 16861 ‘uoijeuoduo) gpEILISOSY uung,
Lout j0u BN pue ‘Y ‘By a4 ‘e) squawsla |Los BuiFFooo >F~usgoza

*818 ubnoayl €19 pue *11g ybnouyz 69 *9g ubnoayy 2g sbu

08°¢ - ON
6/L°C - 08¢
1°02 - 09°9
ov°1 - ON
0gE¢ - 08°1
0°L21 - ON
6°6¢ - 01°9
9°b - ON
0°E06 - 0°1¢¢
viL*y - 01°6
€95 - 06°¢
985 ~ 01°§
0°6¥¢ - 08"/
0°vLE - ON
0Lv°E - 070§
0b°6 - 08°¢
9°/1 - ON

006°ET - 06Y°S

(6x/6uw)
SNOILYYLNIINOD 40
JONYY

¢« o o o o o
o~

COOOVOOVLL~OLOOOOO
.
QWA OO NOEO T O rirt O N

~N

(6%/6u)
LIWIT
NOILYDIJIINYND

*pash 1933) Q°g ueyl SSI| WO4) pald3L |02
t408 16861 ‘uoiieaoduo) 33U3LISOIY uung,

apLuef)
JuLz

N peuep
wntgjeyy
JIALLS
wnpusyas
L3¥ILN
Kandaap
asauebuey
peaq
J9ddo)
1Leqo)
wn Lwouay)
wniupe)
uniaeg

L JUELFY
Kuowpjuy
wnuLwnly

STVLIH

qSININLILSNOD




INTERNATIONAL TECHNOLOGY CORPORATION

SaA
ON
S9A
S9A
ON

NY3IINOD 40
ININLILSNOD

SaA
ON
SaA
SaA
ON

4d) 40 04y
NOILVIVHNI

ov1/18
ov1/5
ov1/92
ov1/81
ob1/62

JONFRUNII0 40
AININDIYA

AR3014 10

*4030e4 Ad2U304 A3dUR) = 4d) 9S50 JIUDAISRY = (4Y :ILON

*Jwi} uorjedtyijuenb sAoqe pajdalsp JON = (N,
"4yl 1AIng AdeLlas) [AyleN,
*6861 ‘uotiesoduo) IDUILISOIY uung,

000°0Z - ON 0°1 (1e101) sauapAy

000°vZ - QN 0°1 auazuaqLAyi]

665°y - QN 0°1 auango]

¢ ~ QN 0°1 auazuag

861 - 0N 0°1 ammhz\m:cu:wm

(v/61) (v/61)

SNOILVYLINIONOD 40 LIWIT SININLILSNOD

JINVY NOILYII4ILINYAD

VINVATASNNId “dIHSNMOL 01vding

LIS VIINVYH

pSV9 T10S 31IS NI 03103130 SININLILSNOD

€ 318Vl



INTERNATIONAL TECHNOLOGY CORPORATION

TABLE 4
CONCENTRATIONS OF INDICATOR CONSTITUENTS
IN SITE SOIL BORINGS COMPARED WITH ASH SAMPLE
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

INDICATOR ASH PIT AREA®  NON-ASH PIT AREAD  ASH SAMPLEC

CONSTITUENTS (mg/kg) (mg/kg) (mg/kg)
Barium 3,035 185.2 1,980
Cadmium 328.6 19.1 100
Chromium 268.5 59.6 645
Lead 5,398 629.7 4,060
Mercury 2.5 1.7 3.2
Selenium 107.1 1.7 4.1

4S0i1 Borings BS, B9, Bll, and B17 (most surficial sample only -
0 to 3.0 feet; 95 percent arithmetic upper bound 1imit; see
Appendix A).

bSoi] Borings B2 to B4, B6, B10, B13 to B16, B18 (most surficial
sample only - 0 to 3.0 feet; 95 percent arithmetic upper bound
Timit; see Appendix A).

Cb'Appolonia, 1984 (ash sample collected from Hranica Landfill
site).
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POPULATION

Off-Site Adult
0ff-Site Child

POPULATION

Off-Site Adult
0ff-Site Child
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TABLE 5

SUMMARY RISK ESTIMATES FOR GROUNDWATER
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

INCREASED LIFETIME CANCER RISK

ROUTE OF EXPOSURE

INGESTION  DERMAL CONTACT  INHALATION

4.1 x 1077 3.3 x 107/ 1.7 x 1077

2.5 x 1077 1.9 x 10-7 2.8 x 1077
NONCARCINOGENIC HAZARD INDEX

ROUTE OF EXPOSURE

INGESTION DERMAL CONTACT  INHALATION

2.8 x 10-! 4.8 x 1072 7.6 x 1074
2.9 x 100} 4.7 x 1072 2.1 x 103

TOTAL

9.1 x 107/
7.3 x 10~/

TOTAL

3.3 x 1071
3.4 x 1071

AR30 1L 12
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TABLE 6

SUMMARY RISK ESTIMATES FOR ASH PILE AREA SOILS
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

INCREASED LIFETIME CANCER RISK

ROUTE OF EXPOSURE

POPULATION INGESTION/DERMAL CONTACT  INHALATION TOTAL
Adult Trespasser 9.8 x 1070 5.0 x 10710 9.8 x 1076
Child Trespasser 7.3 x 1076 2.8 x 1010 7.3 x 1076
Off-Site Adult NA 1.3x 1007 1.3 x 1077
Off-Site Child NA 2.2 x 1007 2.2 x 1077

NONCARCINOGENIC HAZARD INDEX

ROUTE OF EXPOSURE

POPULATION INGESTION/DERMAL CONTACT INHALATION TOTAL
Adult Trespasser 1.2 0.0004 1.2
Child Trespasser 4.4 0.0011 4.4
Off-Site Adult NA 0.10 0.10
0ff-Site Child NA 0.29 0.29

NA = Not applicable route of exposure.

AR301413
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TABLE 7 ‘

SUMMARY RISK ESTIMATES FOR NON-ASH PILE. AREA SOILS
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

INCREASED LIFETIME CANCER RISK
ROUTE OF EXPOSURE

POPULATION INGESTION/DERMAL CONTACT  INHALATION TOTAL
Adult Trespasser 1.5 x 1076 1.70 x 10'10 1.5 x 107°
Child Trespasser 1.1 x 1078 9.5 x 10-11 1.1 x 1076
Off-Site Adult NA 4.6 x 1078 4.6 x 10°8
Off-Site Child NA 7.6 x 1078 7.6 x 1078

NONCARCINOGENIC HAZARD INDEX

ROUTE OF EXPOSURE .
POPULATION INGESTION/DERMAL CONTACT INHALATION TOTAL
Adult Trespasser 0.14 0.000054 0.14
Child Trespasser 0.52 0.00015 0.52
Off-Site Adult NA 0.014 0.014
0ff-Site Child NA 0.039 0.039

NA = Not applicable route of exposure.

AR30ILIL



TABLE 8

- ~SUMMARY RISK ESTIMATES FOR SOIL GAS
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

INCREASED LIFETIME CANCER RISK
’ ROUTE OF EXPOSURE

POPULATION INHALATION

-~ —  Adult Trespasser 5.4 x 10710
~ Child Trespasser 3.0 x 10"10
Off-Site Adult 1.4 x 1077

Off-Site Child 2.4 x 1077

NONCARCINOGENIC HAZARD INDEX
ROUTE OF EXPOSURE

POPULATION INHALATION
Addf% Tfespasser 2.9 x 10'4
Child Trespasser 8.0 x 1074
Off-Site Adult 7.8 x 1072

Off-Site Child 2.2 x 10-1

INTERNATIONAL TECHNOLOGY CORPORATION
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TABLE 9 ‘

SUMMARY RISK ESTIMATES FOR ALL MEDIA
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

WITH EXPOSURE TO ASH PIT AREA CONSTITUENTS

TOTAL LIFETIME  TOTAL NONCARCINGGENIC

POPULATION CANCER RISK HAZARD INDEX
Adult Trespasser 9.8 x 107 1.2
Child Trespasser 7.3 x 1076 4.4
OFfF-Site Adult 1.2 x 1076 0.51
Off-Site Child 1.2 x 1078 0.85

WITH EXPOSURE TO NON-ASH PIT AREA CONSTITUENTS

TOTAL LIFETIME  TOTAL NONCARCINOGENIC

POPULATION CANCER RISK HAZARD INDEX
Adult Trespasser 1.5 x 1076 0.13
Child Trespasser 1.1 x 106 0.48
Off-Site Adult 1.1 x 1076 0.42
Off-Site Child 1.0 x 107® 0.60

AR30IL16
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CONSTITUENTS
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TABLE 10

CONSTITUENTS DETECTED IN SURFACE WATER®
HRANICA SITE
BUFFALO TOWNSHIP, PENNSYLVANIA

1986 WATER QUALITY CRITERIA

RANGE OF LONCENTRATIONS (FRESHWATER CONCENTRATIONS)

(mg/s)

ACUTE CHRONIC
(mg/s) (mg/s)
A b C
cetone NDY - 0.017 NA NA
Methylene Chioride ND - 0.02 NA p NA
1,2-Dichloroethylene ND - 0.005 11.60(j NAd
1,2-Dichloropropane ND - 0.007 23.0 5.70
Benzyl alcohol ND - 0.023 NA NA
Bis(2-ethylhexyl)phthalate ND - 3.8 NA NA
Diethyl phthalate ND - 0.015 NA NA
Lead ND - 0.056 0.082% 0.003°
Nickel . ND - 0.133 1.4008 0.1608
Zinc ND - 20.6 0.120% 0.110®
Aluminum ND - 0.292 0.15 0.087
Calcium 9.04 - 80.4 NA NA
Cobalt ND - 0.156 NA NA
Copper ND - 0.118 0.018°% 0.012°%
Iron ND - 0.528 NA 1.0
Magnesium ND - 21.6 NA NA
Manganese ND - 59.3 NA NA
Potassium ND - 14.6 NA NA
Sodium ND - 24.8 NA NA
3punn Geoscience, 1989.
bND = Not detected below quantification Timit.
CNA = Not available.
dInsufficient data to develop criteria.
Value presented is the L.O.E.L. - Lowest Observed Effect Level.

®Hardness dependent criteria (100 mg/e used).

NOTE: Only those constituents found above quantification limit are presented.

AR3011 17
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APPENDIX A

INPUT DATA BY MEDIA

CONSTITUENT

Groundwater (mg/2)2
Acetone

Benzene

2-Butanone (MEK)
4-Methy1-2-Pentanone (M1BK)
Naphthalene

Cadmium

Beryllium

Chromium

Lead

Nickel

Soil (Ash Pit Area; mglkg)b

Antimony

Arsenic

Barium

Cadmium

Chromium

Lead

Manganese

Mercury

Nickel

Selenium

Zinc

Cyanide

Toluene

Xyiene
Tetrachloroethyliene
Trichloroethylene
1,1,1-Trichloroethane
Naphthalene
Bis(2-ethylhexyl)phthalate
PCB (1254/1260)

HRANICA LANDFILL
CONCENTRATION

0.269
0.0155
0.0320
0.0825
0.0724
0.0217
0.0224
0.0998
0.06%58

0.245

15.24
6.14
3,035
328.6
268.5
5,398
520.7
2.50
29.57
107.1
2,839
2.62
0.0096
0.173
0.0211
0.0044
0.0061
11.82
3.247
10.96

Soil (Non-ash Pit Area, mg/kg)©

Antimony
Arsenic
Barium
Cadmium
Chromium
Lead
Manganese

6.78
6.94
185.2
19.12
59.60
629.7
759.0
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o CONSTITUENT CONCENTRATION
Soil (Non-ash Pit Area, mg/kg)® (Continued)

Mercury 1.68
Nickel 23.63
Selenium 1.70
Zinc 591.0
Cyanide 1.26
Toluene 0.0087
Xylene 0.021
Tetrachloroethyliene 0.0025
- Trichloroethylene 0.0035
1,1,1-trichloroethane 0.0050
Naphthalene 0.134
Bis(2-ethylhexyl)phthalate 0.59
PCB (1254/1260) 1.57
Soil Gas (gg/z)d
Benzene 1.81
Toluene 115.5
Xylene (total) 3,637
. dGroundwater Wells 10, 2D, 3D, and 4D (duplicates included).

bsoi Borings B5, B9, B1l, and Bl7 (most surficial sample only - 0 to
3.0 feet; duplicates included).

CSoi1 Borings B2 to B4, B6, B10, B13 to B16, B18 (most surficial sample
only - 0 to 3.0 feet.

dSoi]-gas probe samples 1 to 140 (duplicates included).

NOTE: A11 concentrations represent 95 percent arithmetic upper bound
 limit (data presented in Dunn Geoscience (1989).

— AR30 112
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APPENDIX B ‘
VHS MODEL FOR GROUNDWATER TRANSPORT

VHS Model from 40 CFR Part 261; Vol. 50, No. 229, Pages 48886-48957.

Cy = Co erf ((y'/4y)%*5 erf(X/(4(a¢ 1%5)

where
y' = 12.2 meters (constant),
y = distance to nearest receptor (meters),
a = transverse dispersivity = 2 meters (constant),
Co = initial groundwater/leachate concentrations, and
X = length of contaminated area (meters).
y = 2,000 ft (610 m) from site boundary along groundwater
fiow path to the nearest private well (i.e., DW-5, George
-—Pajer well), and
X = 600 ft (183 m) based on approximate 1imits of ash mound .
and landfill , .
thus
'Cy = Co erf (0.071) erf (1.31)
Cy = Co (0.07998)(0.9361)
Cy = Co (0.07487)

Model output is presented in Table B-1.
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TABLE B-1
VHS MODBEL OQUTPUT

CONCENTRATIONS AT POINT

CONSTITUENT OF EXPOSURE
(mg/s)
Benzene 0.00118
Acetone 0.0201
MIBK 0.00618
MEK 0.00240
Naphthalene 0.00542
Cadmium 0.00612
Chromium 0.00747
Lead - 0.00493
BerylTium 0.00168
Nickel 0.0183

AR301428



1

=



INTERNATIONAL TECHNOLOGY CORPORATION

APPENDIX C
SHOWER INHALATION MODEL

AR301430



APPENDIX C
SHOWER INHALATION MODEL

INHALATION OF CONTAMINANTS VOLATILIZED FROM SHOWER WATER

In the model developed by Foster and Chrostowski (1986), inhalation
exposures to volatile organic chemicals (VOCs) while showering are
modeled by estimating the rate of chemical releases into the air
(generation rate), the buildup of VOCs in the shower room air while the
shower is on, and the decay of VOCs in the shower room air after the

shower is turned off, and the quantity of airborne VOCs inhaled while
the shower is both on and off.

Estimation of the rate of VOC release into the air is based upon Liss
and Slater's (1974) adaptation of the two-film gas-liquid mass transfer
theory. The two-film boundary theory provides the basis for estimating
the overall mass transfer coefficient (K;) for each VOC of interest,
according to the following equation:

K = (1/ky + RT/Hkg)'l (1)

where
overall mass transfer coefficient (centimeter per
hour [cm/hr}]),

H = Henry's law constant (atm-m3/mo1-K),

<
—~
1}

RT = 2.4x1072 atm-m3/mole (gas constant of 8.2x1077
atm-7/moie-K times absolute temperature of 293 K),
kg = gas-film mass transfer coefficient (cm/hr), and

ky = Tiquid-film mass transfer coefficient (cm/hr).
Equation 1 describes the mass transfer rate of a compound at an air-

water interface where diffusion may be limited by both liquid- and gas-
phase resistances.
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Typical values of Kk, (20 cm/hr) and k (3 000 cm/hr), which have been
measured for €O, and HZO respect1vely, may be used to estimate VOC-
specific values for these parameters (Liss and Slater, 1974):

- kg(VOC) = kg (Hy0(18/Miyoc) 0+ (2)
T kq(voc) k1(C02(44/MwVOC)O -5 (3)

]

where ,
MW = molecular weight (g/mol).

The mass transfer coefficient, KL’ is adjusted to the shower water
temperature, T¢, according to a semi-empirical equation developed to
estimate the effect of temperature on oxygen mass-transfer rate
(0'Connor and Dobbins, 1956):

KaL = KL (Tug/Tgup) 0% (4)
where
KaL = adjusted overall mass transfer coefficient (cm/hr),
Ty = calibration water temperature of K; (K),
T = shower water temperature (K),
ul = water viscosity at T; (cp), and
ng = water viscosity at T¢ (cp).

The concentration leaving the shower droplet, Cude 1s obtained from an
integrated rate equation based on a mass-balance approach:

Cwd = Cywo(l-exp[-Ky; t/60d]) (9)
where
Cug = concentration leaving shower droplet after time tg
(Ug/g)’
Cwo _ .
= shower water concentration (ug/2), AR301L32

d = shower dropiet diameter (mm), and M T

ty = shower droplet drop time (sec).
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The term K, /60d combines both the rate transfer and the available
interfacial area across which volatilization can occur. The value 1/60d
equals the specific interfacial area, 6/d, for a special shower droplet
of diameter "d" multiplied by conversion factors (hr/3,600 sec and

10 mm/cm).

The VOC generation rate in the shower room, S, can then be calculated by
the equation:

S = Cyq(Fr)/sv (6)
where
S = indoor VOC generation rate (ug/m3-min),
FR = shower water flow rate (liter/min), and
SV = shower room air volume (m3).

A simple one-box indoor air pollution model was used to estimate VOC air
concentrations in the shower room. This model can be expressed as a
differential equation describing the rate of change of the indoor
pollutant concentration with time:

dC,/dt = RCy + S (7)

where
indoor VOC air concentrations (ug/m3, and

(]
o)
] ]

air exchange rate (min'l).

When Equation 7 is integrated, the time-dependent indoor concentration
can be estimated as foilows:

C,(t) = (S/R)(L - exp[-Rt]) for t < O

and AR301433

C4(t) = (S/R)(exp[RDs] -1l)exp(-Rt]) for t < D¢
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where

C4(t) = indoor air VOC concentration at time t (ug/m3),
D = shower duration (min), and
t = time (min).

The inhalation exposure per shower can then be calculated according to
the equation:

éi = [VR/(BW) 105]Dtc t)dt
inh_ /( ( )'ro a()

where
Einh = inhalation exposure per shower (mg/kg/shower),
VR = ventilation rate (liter/min),
BW = body weight (kg), and
D; = total duration in shower room (min).

This equation can be solved as:
Eqnh = (VR)(S)/[(BH)(R) (105)] [Dg - 1/R + exp(-RDG)/R]

for the duration of the shower, and as

6 exp(-RDy)
Einp = (VR)(S)/L(BW)(R)(107)] x [[Dg+ —__E____-] -

(exp[R(D - Dt]l
R
for both the duration of the shower and the duration in the room after
the shower is turned off.

Assuming that an individual showers daily, E;,, is then equivalent to
the chronic daily intake.

AR30 11431
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Table C-1 Tists the input parameters to the shower model. Molecular
weights and Henry's law constants for the chemicals in question are
given in Table C-2 and model outputs are given in Table C-3.
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TABLE C-1

PARAMETERS USED IN THE CALCULATION OF INTAKES
CAUSED BY VOLATILIZATION DURING SHOWERING

PARAMETER

Calibration water temperature, T,
Shower water temperature, TS

Water viscosity at T1s 1y

Water viscosity at T

Shower water droplet diameter, d
Shower droplet drop time, tS
Shower water flow rate, FR
Shower rgom air volume, SV

Air exchange rate, R

Shower duration, DS

Total duration in shower room, Dy
Ventilation rate, VR (adult)
Ventilation rate, VR (child)

Body weight, BW (adu
Body weight, BW (chi

s* Hs

1t)
1d)

UNITS VALUE
K 293
K 318

Centipoise 1.002
Centipoise 0.596

mm 1.0
sec 2
liter/min 10
m3 6
min~t 0.0083
min 12
min 15
liter/min 10
liter/min 13.3
kg 70
kg 34
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TABLE C-2

PHYSICOCHEMICAL PROPERTIES OF VOCs USED IN THE
SHOWER EXPOSURE MODEL

MOLECULAR HENRY'S LAW
CHEMICAL WEIGHT CONSTANT
(g/mol) (atm-m>/mo1-K)
Benzene 78 5.50 x 10'3
MIBK 100.2 4.95 x 107°
MEK 72.1 2.74 x 1072
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TABLE C-3 ‘

SHOWER MODEL OUTPUT

CHEMICAL/RECEPTOR INHALATION EXPOSURE PER SHOWER

(mg/kg/shower)
Benzene {(Adult) 1.36 x 1070
Benzene (Child) 3.73 x 1070
MIBK (Adult) 1.43 x 1072
MIBK (Child) 3.91 x 1072
MEK (Adult) 3.96 x 1078
MEK (Child) 1.09 x 107°

®
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APPENDIX D
ATMOSPHERIC MODELS

CALCULATIONS
FOR DETERMINING PARTICULATE EMISSION RATES
FROM VEHICULAR TRAFFIC ON SITE

Equation to be used (U.S. EPA, 1988) is:

Eyr = (K) (5.9)(s/12) (5p/30) (W/3)%+7 (w/4)%+3 (365-Dp/365)

where
Byt = emission factor in 1bs/vehicle mile traveled,
K = particle size muitiplier, 0.45 (unitless),
S = silt content of road, taken to be the geometric mean
of % silt from soil borings = 20.4%,
Sp = vehicle speed, assumed to be 15 mph for rough, unpaved
roads,
W = vehicle weight, assumed to be approximately three tons
w = number of wheels on vehicle is assumed to be four, and
Dp = number of days of rain/year ( greater than 0.01 in.),
approximately 160 days
then

Eyr = 0.45 (5.9) (20.4/12) (15/30) (3/3)%-7 (4/8)0+3
(365-160/365)

EVT = 1,27 1bs/vehicle mile
Number of miles per week:
There is approximately 2,000 feet of road. Assuming three

round-trip visits (trespasses) by cars per week then there are
2.3 vehicle miles per week.
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Emission Rate (converts pounds soil per vehicle mile to g/sec):

£, = 1.27 1bs +« 2.3 vehicle miles , 1 week , 1 day

i = vehicle mile week 7 days 24 hrs
, 1 hr « 1,000 grams
3,600 secs 2.2 1bs

Ei = 2.20 x 10‘3 g soil/sec from vehicular traffic
(or 2.2 mg/sec)

CALCULATIONS FOR DETERMINING PARTICULATE EMISSION RATES

FROM WIND EROSION (U.S. EPA, 1984)
Equation
Ejg = 0.83 (f) P(u*) (1-v)/(PE/50)2

where

Eig = emission factor in mg/mz-hr,

-t
1]

*

frequency of disturbances/month, assumed to be 15

(No. of days/month which exceed the maximum wind

velocity at 7 m), and
P(u™)

equation below:
P(u*) = 6.7(u” - up)

where

(U.S. EPA, 1984)
up = erosion threshold windspeed of 13 m/s, using an

erosion potential in g/mz, calculated from the

u” = observed (or probable) fastest mile of wind; 21.6 m/s

intermediate roughness factor of 3 for grasslands (U.S.

EPA, 1984),

v = fraction of contaminated surface area that is vegetated.

This is assumed to be 75% or 0.75 from preliminary

~assessment of available site maps, and

AR30 1443
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PE = Precipitation Evaporation Index used as measure of ’
average soil moisture content. A default value of 120 is
used.

P(u*) = 6.7 (21.6-13) = 57.6 g/m3
then:
Ejg = 0.83 (15) (57.6) (1-0.75)/(120/50)% = 31.1 mg/m3-hr

Next convert to an emission rate in mg/sec:

2

31.1mg , 1 hr * cho ox 4,047 M0
mz-hr 37600 Sec 15 acres for site _T_EEFE__

524 mg/sec (for the entire site).

BOX MODEL - TO CALCULATE CONCENTRATIONS IN AIR
ON SITE FOR A TRESPASS SCENARIO

Cair = Es/r(u)(L)

where
air = concentration of chemical in air in mg/m3

E; = emission rate, 524 mg/sec for wind erosion and 2.2
mg/sec for vehicular traffic

r = atmospheric mixing zone, 400 m (U.S. EPA, 1972)
u = average wind speed of 4.2 m/s (NOAA, 1977)
i = length of site based on total area, 250 m.

"

1.25 x 107% g/m3
1.25 x 1073 mg/m3

= (0.524 g/s)/(400m) (4.2 m/s)(250m)

>

Co:vn.
31" (wind erosion)

[}

5.24 xlO‘9 g/m3
= 5.24 x 1078 mg/m3

AR3G | LY
|

. - -3
Ca‘r(vehic1e erosion) (2.2 x 107>g/s)/(400m) (4.2 m/s)(250m)
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AIR DISPERSION MODEL CALCULATIONS
(from Turner, 1970)

Assumes a ground level source with no effective plume rise
x (X,0,030) =Q/ry zu
where

concentration of soil particulates at receptor in mg/m3
emission rate from wind and vehicle erosion in g/sec

>
n

from nomographs in Turner (in meters)
from nomographs in Turner (in meters)

average wind speed, 4.2 m/s for Pittsburgh area (U.S.
EPA, 1984

c N <K O
1]

(2.2 x 10~3 g/sec + 5.24 x 101 g/sec)/=(66m) (38m) (4.2m/s)

x (x0,030)
1.59 x 1073 g/m3 (g of soi]/m3)

To obtain actual concentrations of chemicals, take the measured concen-
tration in mg/kg and convert to mg of chemical/mg soil. Then multiply
this number by the concentrations above ( x ) to obtain actual concen-
trations of a chemical at the receptor point.

e.g., PCE measured concetration = 0.0025 mg/kg

0.0025 mg chemical/kg soil (1 kg so1‘1/10‘6 mg soil) =
2.5 x 1078 mg chemical/mg soil

then:

2.5 k 10-6 mg chemical/mg soil * 1.59 x 10-2 mg soﬂ/m3 =

3.98Wx 10-8 mg_chemical

s

- AR30 1445
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APPENDIX E
SOIL-GAS MODELS

Soil-gas emission rate calculated using:

Ei = Ci VyA (U.S. EPA, 1988)

where
Ei = emission rate (g/sec),
Ci = constituent concentration in pore space (g/cm3),
Vy = mean landfill gas velocity (1.63 x 10-3 cm/sec), and
A = area (cmz).

6.29 x 108 cmz based on boundary of soil-gas survey

[

Area at site
(Dunn, 1989).

Ambient concentration of on-site vapor calculated using the Box Model: '
- Ej
CAIR = m (Hanna et al., 1982)
where
Cafr = concentration in air (g/m3),
Ei = emission rate (g/sec),
r = atmospheric mixing zone set equal to 400 meters
(U.S. EPA, 1972),
U = average wind speed in m/sec, and
L = length of soil area (meters).

Average wind speed = 4.2 m/sec (NOAA, 1977).

L = 250 meters (based on total area at site assuming square

configuration). ﬂRBO ! L}L}Q
|



" Concentrations off site calculated using Turner's Diffusion Model
(Appendix D).

Model output is presented in Table E-1.

1
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TABLE E-1 .

SOIL-GAS MODEL OUTPUT

SOIL-GAS ON-SITE OFF-SITE
CONCENTRATION  EMISSION RATE ATMOSPHERIC ATMOSPHERIC
CONSTITUENT (ng/2) (g/sec) CONCENTRATION (g/m3)  CONCENTRATION (g/m3)
Benzene 1.81 0.00186 4.42 x 1079 5.62 x 10-8
Toluene 115.5 0.118 2.82 x 107”7 3.57 x 107
Xylene 3,637 3.73 8.88 x 10°6 1.13 x 1074

NOTE: Off-site concentrations are greater because wind is assumed blowing directly
towards receptor 100 percent of the time.
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APPENDIX F
"~ CANCER POTENCY FACTORS AND REFERENCE DOSES

USED IN HRANICA SITE RISK CHARACTERIZATION

CPF [ (mg/kg/day)”}]2

RfD (mg/kg/day)b

CONSTITUENTS . ORAL INFALATION  ORAL  INHALATION  REFERENCEC
VOLATILES (VOC)
Acetone - - 0.1 - 1
Tetrachloroethylene 0.051 0.0033 0.01 - 1
Benzene 0.029 0.0292 - - 1
Toluene - - 0.3 2.0 1
Xylene - - 2.0 0.3 1
4-Methy1-2-pentanone - - 0.05 0.02 1
2-Butanone , - - 0.05 0.09 1
Trichloroethylene 0.011 0.0172 - - 1
1,1,1-Trichloroethane - - 0.09 0.3 1
SEMIVOLATILES (SVOC)
Naphthalene - 0.4 1
Bis(2-ethylhexyl) 0.014 - 0.02 - 1
phthalate
PCBs
PCB-1254/1260 7.7 - - - 1
METALS
Antimony - 4 - 0.0004 - 1
Arsenic 0.175 50 0.001 - 1
Barium - - 0.05 0.0001 1
Bery1lium - 8.4 0.005 - 1
Cadmium - 6.1 0.0011 1
Cadmium - - 0.0005 - 1
Chromium - 41 0.005 - 1
Lead - - 0.00149 - 2
Manganese - - 0.2 0.0003 1
Mercury - - 0.0003 - 1
Nickel - 0.84 0.02 - 1
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APPENDIX F
(Continued)

-1,a b
CPF [(mg/kg/day) "] RFD (mg/kg/day)
CONSTITUENTS ORAL  INWALATION  ORAL  INHALATION  REFERENCES

METALS (Continued)

Selenium - - 0.003 0.001 1
Zinc - - 0.2 - 1
Cyanide - - 0.02 - 1
4CPF = Cancer Potency Factor for carcinogenic effects.

bpfp = Reference dose for noncarcinogenic effects.

CReference 1 = Health Effects Assessment Summary, U.S. EPA, 1989, 3rd Quarter.
Reference 2 = Derived from lifetime health advisory of 20 ug/day using body
weight = 14 kg (U.S. EPA Drinking Water Health Advisory, 1985).

dDerived from unit risk of 5 x 10’5 ug/e using body wegght of 70 kg, ingestion
rate of 2 ¢/day, and benchmark cancer risk of 1 x 107, Asbenchmark cancer
risk one order of magnitude less conservative than 1 x 107~ is appropriate for
oral exposure from arsenic due to the uncertainties associated with ingested
inorganic arsenic (IRIS, 1990; Section II.B).

CRepresents oral RFD for food for soil ingestion exposure pathway.
fRepresents oral RFD for water for water ingestion exposure pathway.

9The RFD for lead has been suspended because it is currently believed by the
U.S. EPA that for young children, no exposure to lead is acceptable. Although
cancer potency factors are unavailable as yet, lead is considered to be a
Probable Human Carcinogen via the oral and inhalation routes.
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TABLE NO.

1

10

11

APPENDIX G

TEMPLATES USED IN CALCULATING CARCINOGENIC
AND NONCARCINOGENIC RISK AT THE HRANICA SITE

DESCRIPTION

Ingestion of chemical constituents in groundwater,
residential exposure scenario, adult receptor

Ingestion of chemical constituents in groundwater,
residential exposure scenario, child receptor

Inhalation of wvolatilized groundwater chemical
constituents during showering, carcinogenic
effects, adult/child receptor

Inhalation of wvolatilized groundwater chemical
constituents during showering, noncarcinogenic
effects, adult/child receptor

Dermal contact with chemical constituents in
groundwater, residential showering scenario, adult
receptor

Dermal contact with chemical constituents 1in
groundwater, residential showering scenario, child
receptor

Ingestion of and dermal contact with chemical
constituents in ash pit area soils, trespass
scenario, adult receptor

Ingestion of and dermal contact with chemical
constituents in ash pit area soils, trespass
scenario, child receptor

Ingestion of and dermal contact with chemical
constituents in non-ash pit area soils, trespass
scenario, adult receptor

Ingestion of and dermal contact with chemical
constituents in non-ash pit area soils, trespass
scenario, child receptor

Inhalation of air particulates mobilﬁge
pit area soils, trespass scenario,
receptors, carcinogenic effects.



12

13

14

15

16

17

18

19

20

21

22

APPENDIX G
(Continued)

Inhalation of air particulates mobilized from ash
pit area soils, trespass scenario, adult/child
receptors, noncarcinogenic effects.

Inhalation of air particulates mobilized from ash
pit area soils, residential exposure scenario,
adult/child receptors, carcinogenic effects.

Inhalation of air particulates mobilized from ash
pit area soils, residential exposure scenario,
adult/child receptors, noncarcinogenic effects.

Inhalation of air particulates mobilized from non-
ash pit area soils, trespass scenario, adult/child
receptors, carcinogenic effects.

Inhalation of air particulates mobilized from non-
ash pit area soils, trespass scenario, adult/child
receptors, noncarcinogenic effects.

Inhalation of air particulates mobilized from non-
ash pit area soils, residential exposure scenario,
adult/child receptors, carcinogenic effects.

Inhalation of air particulates mobilized from non-

~ ash pit area soils, residential exposure scenario,

adult/child receptors, noncarcinogenic effects.

Inhalation of soil gas generated from the entire
site, trespass scenario, adult/child receptors,
carcinogenic effects.

Inhalation of soil gas generated from the entire
site, trespass scenario, adult/child receptors,
noncarcinogenic effects.

Inhalation of soil gas generated from the entire
site, residential exposure scenario, adult/child
receptors, carcinogenic effects.

Inhalation of soil gas generated from the entire

site, residential exposure scenario, adult/child
receptors, noncarcinogenic effects.
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